Practical aspects of depreciation. The problem of the depreciation of fixed assets and the measurement thereof faces the business accountant before anyone else. Ideally, the solution should conform with that suitable for the purposes of the national accountant interested in the calculation of income at the level of the nation rather than that of the individual concern. However, it is practical rather than conceptual soundness that characterizes the business accounting approach. There is need to introduce some adjustments in the calculations thus made, before they can be employed in national income accounting. In what follows there will be an attempt to survey the accounting treatment of depreciation, and to indicate the necessary departures therefrom, in estimating capital consumption for national income accounting purposes.
It is in moving from the financial and commercial sectors to those of industry that we discern the growing importance of depreciation, and the significant role it plays in the internal economy of those sectors. Whilst the problem of capital consumption has been with us ever since capital goods were produced in one form or another, we can safely say that the problem arose with the "Industrial Revolution". It is natural, therefore, that most of the thinking on this problem has been done by British and American accountants and economists, and it may be observed that they share similar views on it. The elements of depreciation in general consist of the following: (i) The apportionment of the cash price over the useful life of the asset.
(ii) The adjustments necessitated by price changes. (iii) The valuation of fixed assets for balance sheet purposes as distinct from the ascertainment of income. (iv) Retirement due to accidental damage or obsolescence.
The basis of the charge for depreciation in the accounts of business concerns is the original cost of the asset. All the other matters, some of which remain very controversial are treated as an adjustment of this basic charge. The first major exception to this general consensus arises in the case of the depletion of natural resources, particularly in mining. The argument here has been that the essential purpose of depreciation being the maintenance of the capital sunk in the concern, is unnecessary in the case of mining, etc., because the original mandate does not cover the employment of the depreciation fund in ways other than the original investment. It can readily be seen that this approach, which has also been shared by income tax legislation, is close to viewing depreciation from a national income accounting viewpoint.
Akin to the depletion of natural resources is that of long term social investment, particularly in the case of public utilities such railways. One aspect of the argument in this context was the economic case for charging the public using the utility a price high enough to allow for the depreciation of the fixed assets, as opposed to merely raising an additional percentage to service the capital sunk therein. Again we find a corollary to this approach in the attitude of the Inland Revenue (U.K.). In the 1920s a commission found that an investment which had a useful life of over a generation, should not be entitled to a capital allowance in the computation of taxable income. ' With regard to national income accounting, the criterion for the correct method of treating the depreciation of long term social investment, depends on the definition of national income. Theoretically we may choose any definition to our daily problems that should determine our choice, moreover, it has to be technically feasible. However, any departure from, or modification of, the basic premises of income measurement should be clearly stated; i.e. the difference between our working conventions and economic concepts should not be overlooked. It is, therefore, suggested in this investigation that a long term social investment once made, becomes an integral part of the natural resources of the country, and that apart from the cost of repairs and maintenance, which is a current expenditure, no capital consumption of these assets should be included in the computation of net capital formation The U.N., in this respect, suggest two alternatives: "The first is to treat repair and maintenance expenditure on long-term investment as current expenditures and hence omit capital consumption allowances for this item. The second is to include as capital formation all expenditures for maintenance and repair, and to include a provision for their loss of economic value in estimates of capital consumption, on the basis of an estimate of the expenditure required to maintain their original condition." See U.N.S.O. Studies in Methods, Series F., No. 3 (New York, 1953), Par. 61, p. 14.] With regard to marginal cases, which arise as a consequence of such broad conventions, these should be treated on their individual merit in the light of the above considerations.
But for these two departures, the principles of apportionment of the cash price over the useful life of the asset, can be said to have become universally accepted. Distribution over time. With regard to the methods of apportionment of the cash price -less the scrap value -over the useful life of the asset, practice varies and the official pronouncements of the accounting bodies as to the best practice can only be seen as the guiding light to the various methods in practice employed. Some doctrines have been emphasized more than others in these official recommendations and pride of place has been given to consistency in the application of any method.
The two most popular methods are the fixed instalment (i.e. straight-line method) and the reducing balance system. [For the derivation of formulae for alternative methods see Appendix.] The former is particularly favoured by the Institute of Chartered Accountants in England and Wales. Under the latter system a higher charge is made in the earlier years than in the later.2 Some argue that this is necessary in view of the higher repair and maintenance bills in later years. Others prefer this method because of inherent results of deferring profit until later years. The English Institute, however, in favouring the fixed instalment method attempts to take an impartial attitude towards the profits of earlier or later years.
Neither of these two methods takes the cost of finance into consideration, which becomes necessary if we regard the cash price of the asset as the discounted value of future receipts or services provided by the asset to production. A method that takes this into consideration is called the annuity method. Under this method the latter years are charged at a higher rate of depreciation than the earlier years. In other words, the service provided by the asset in the first year is paid for in that year whilst that provided in the last year, say the tenth, is paid for ten years before and is therefore more costly.
It is one of the arguments for employing a falling charge over the life of the asset to say that, as the life of the asset expires, and its unrecovered cost is diminishing, the financial cost of holding the asset also diminishes. However, this argument is only relevant if we are measuring the cost to the economy (or the firm) of making an investment, i.e. deferring Table I There is no reason, it is said, why the interest rate anticipated by the purchaser of a capital good in year t should determine the allocation of capital consumption charges in year t+ 1, t+2 and so on.
There appears to be a general agreement that changes in the market value of existing capital goods, due to changes in the rate of interest, play no role in determining either the total of capital consumption charges or their time allocation. They are in essence capital gains or losses, which are conventionally excluded in national income accounting, and from the viewpoint of business accounts this falls under capital revaluation and not in the estimation of capital formation, nor in the apportionment of the cash price.
Comparison of alternative methods. The example given before shows that for the computation of depreciation charges of an asset the information required is: The rate of production, or the intensity with which the asset is used-assumed in the above to be constant. (e) The rate of interest. This is the rate at which capital may be borrowed for a specific asset with a particular length of service and a particular degree of risk.' (f) The change in the rate of interest, which was assumed nil in our example.1
The effect of employing any of the methods discussed before is clear from the graph. It can be shown, for instance, that the longer the life of the asset, the greater the differences between the annuity method on the one hand and the other methods on the other, and consequently it becomes more necessary to employ the sounder method. Again, the longer the life of the asset, the smaller is the difference between the reducing balance and fixed instalment methods. Given, therefore, that the annuity method is the soundest theoretically, we can see how in long-term social investment the depreciation in the earlier years is almost negligible, which fortifies the decision to exclude it from the computation of capital consumption.
Price changes and depreciation charges. There has been much controversy with regard to the need to take into consideration, in measuring the income of business enterprises, changes in the price levels, whether specific or general. Whilst changing prices affect the accounts of business concerns in more than one way, we are here concerned with the effect of price changes in the charge for depreciation of fixed assets. In calculating depreciation charges, current accounting practice takes no account of year-to-year changes in the price originally paid for fixed assets, because what is important to the business concern is usually to maintain intact the original money value of the investment; this is also most often sanctioned by income tax authorities.
Suppose there is no change in the price of a particular machine and the general price level is unchanged, but a new model of the machine is introduced which yields more output and at the same time costs the same as the old one. If the old machine is replaced by the new one the proprietor's capital is unchanged in general purchasing power but the real productive capacity of his firm is increased. Consequently, his real capital in terms of real output is higher. However, when prices change, the question of whether depreciation charges should be adjusted becomes important, and if these changes are to be adjusted, what method should be employed.
Up till now the discussion has remained in the conceptual stage since the various authorities
have not yet come to a sufficiently wide ground of agreement on the methods to be employed. The basic difference between various thinkers as to the adjustment of depreciation charges due to price changes, is on what constitutes a price change. Some argue that there is no price change to take into account unless the general level of prices changes. Others consider the relevant price changes to be those of the specific asset. The arguments have centred around two doctrines: (a) the preservation of the capital of the enterprise and, (b) the provision of finance for replacement by means of an adjusted charge. With regard to the second doctrine, while some accountnts have argued that there is no relationship between provision for finance and the charge for depreciation, the whole idea is of a utilitarian nature, and is of no relevance to national income accounting, since here we are not concerned with the availability of finance to a particular concern.
It is the former doctrine of maintaining capital intact that has some relevance to national income accounting. When prices change, the effect on capital consumption is twofold and in opposite directions. One effect is of a current nature and enters into our national income accounting, the other is of a capital nature and is conventionally ruled out from national income accounting as capital gain or loss.
To illustrate, suppose prices rise by 50 per cent, and the two effects are as follows. We have a 50 per cent increase in the value of the asset which we were holding before the price change. This is a capital gain. In other words the business (or the owners) is better off by 50 per cent on its assets. The second effect of a current nature arises from the first, and it is in the nature of a current loss or charge. Since there has been no change in the productivity or life of the asset, we have to apportion a further 50 per cent of the value of the asset over its remaining life. When the specific price of the asset moves in the same direction and extent as the general price level, the problem is as simple as in the case where all prices are unchanged. Here is no capital gain but an adjustment of assets and liabilities equally. The depreciation charge will similarly be higher. This is a case of a loss in the value of money, and there is no difference between the specific or general price index.
It is when these latter two indices are different that we have to choose which to adopt. It is suggested' that accounting from an entity point of view and on a going concern basis requires the adoption of the specific index. But in accounting for national income we must segregate the two movements in prices. That is to say, we must first of all eliminate the overall changes in prices by deflating through a general index. Then we must account for variations in the prices of specific assets by adjusting the depreciation charge of each asset according to its new value. [This argument is also used, and substantiated, by Colin Clark in The Conditions of Economic Progress, Macmillan, London, 1957, pp. 565-615.]
The argument in support of this method is as follows: General price movements have no effect on accounting for national income since this only indicates a variation in the value or purchasing power of money. Therefore, the first step is to eliminate the effect of any such general price movement. With regard to movements in the prices of specific assets (having eliminated the effect of general price changes) there is a material effect on national income. For example, if it becomes cheaper to produce further units of a specific asset, the economy incurs a capital loss, equivalent to the fall in the cost of producing such an asset, and the annual depreciation of the existing asset will consequently be lower.
Other aspects of depreciation 1. Subjective depreciation. Depreciation under this heading is defined as the amount necessary to permit the maintenance of subjective value, i.e. to permit the maintenance of a constant stream of income, should the owner of capital so desire. Thus subjective depreciation considers as income the interest on the S.V. (subjective value) of the capital good: S.V. being the discounted sum of all quasi-rents plus scrap value. ["When an entrepreneur contemplates the purchase of a machine he must compare the expected value of the services the machine will render to the costs he must incur in acquiring the machine. The value of the machine in any period is a 'Quasi-rent' and is determined by deducting from the proceeds he realizes from selling the machine's output, all cost of production except depreciation on the machine and any interest costs related to the acquisition of the machine. These quasi-rents attributable to the machine will in fact cover the cost of the machine in order to finance that cost." E. (ii) The markets should be perfect in the sense that anyone has equal access to both the buying and selling sides.
(iii) Either there are no transport or installation charges, or these charges are so negligible that they leave no effect on the market value of the asset.
3. Internal-rate depreciation. This theoretical aspect of depreciation is based on the idea that an enterprise should earn an income in each period at an internal rate of returns applied to all investment in the assets. The internal rate is selected in such a way that by the end of the assets' life, total depreciation plus the scrap value should equal the original cost of the assets. However, under this method, as well as under the subjective depreciation method, the income is given and the depreciation is a residual.
Comparing the three methods of depreciation discussed above we may find that subjective and internal-rate depreciation are of an arbitrary character depending as they do on expectations. One common feature of the three methods is that they all try to divide -although in different ways -the quasi-rent into income and depreciation. From a practical point of view, this division of quasi-rent is not usually regarded as a criterion for choosing a depreciation method. Accountants as well as other interested people often use other methods of depreciation such as the straight-line, declining balance, and the annuity system which have been discussed above.
Part II
Obsolescence. Obsolescence, broadly, means the decline in the value of capital goods associated either with a change in the structure of taste or with technical improvements that make newly produced capital goods more efficient than older capital goods used for exactly the same purpose. In other words, obsolescence is the loss in value which is due to the competition of new inventions. Both sources of obsolescence are likely to happen, and to be of significance when they do, in an advanced and progressive economy. The interrelation between technological and social changes causes shifts in the structure of tastes and in the efficiency of capital goods. The former type of shifts usually apply to capital goods used by consumers, while the latter apply to capital goods used by business and government bodies. Methods of calculating allowances for obsolescence and the allocation of these allowances over time gave rise to controversial issues in the field of national income in general and in the estimation of net fixed capital formation in particular. Among the opinions and suggestions in this respect three may be distinguished:
1. The first, and indeed the prevailing method in business practice, is to charge obsolescence against output by allowances spread over the economic life of existing assets along with those of physical depreciation. The justification of this method lies in the argument that there is a direct functional connection between the degree of obsolescence and the rate of utilization of the capital goods. Thus, even if old capital goods can produce the same amount of units at the same level of costs as new machines, rational calculation will not permit them to do so if the new capital goods are more efficient than the existing ones. From the economic point of view, non-use of existing capital goods is equivalent to its physical depreciation, i.e. less effective use because of physical wear and tear. This leads to the conclusion that obsolescence is gradual, reflecting the gradually cumulative effects of technical advancement which means that a systematic deduction is more appropriate than those suggested below.
2. The second method is to disregard the obsolescence accruing on existing capital goods and to charge it off in toto against gross capital formation (rather than adding it to capital consumption) when the assets are being retired. Those who support this method say that if obsolescence is deducted from the existing assets, capital stock will shrink and hence output per unit of net capital will rise not because there was an increase in productivity but only because an improved capital item, such as a machine, has been invented [E. F. Denison, Theoretical aspect of quality change, capital consumption, and net capital formation, N.B.E.R., Vol. 19, pp. 215-284]. Thus, this method has the advantage of avoiding the hazardous forecast of future changes in demand, technological knowledge, and relative costs required in methods which allow for future obsolescence of existing assets. However, it seems to us that these advantages are illusory since determination of the time after which the capital good is retired is influenced by two factors: Physical deterioration and obsolescence. Moreover, net capital formation statistics should reflect current economic realities as fully as possible even if these statistics do not properly fit the general conceptual framework of a system. From a capital formation viewpoint the current ability of capital goods to contribute to production is reduced by physical wear and tear which is nothing more than a rough attempt to allow currently for a gradually accruing relative change in the ability of existing capital goods to contribute to production when the ability of newly installed facilities is used as the standard of measurement. Then, if we take depreciation allowances into consideration it becomes a natural supplemental step to try to allow also for that part of the productivity differential which is due to the superiority of the new capital goods rather than to their lower age.
3. The third method of dealing with obsolescence is to deduct only wear and tear allowances on existing capital goods, and to remove the terminal net book value on assets discarded as obsolete by a capital adjustment rather than by a deduction from income. Doctrinaires who argue in favour of this procedure say that "just as there is logic in saying that improved design of capital goods is not more capital but an increase in its efficiency, so also it is perfectly reasonable to say that the efficiency of capital varies with its age, and that the deductions from the quantity of capital to make the productivity of existing capital a constant over its life are not consistent with the desired concept" [N.B.E.R., Vol. 25, p. 395] .
Insurance claim payments. The decision concerning the inclusion of insurance claim payments as part of capital consumption to account for accidental damage to fixed assets should take into consideration the treatment of "insurance" in the income and capital accounts. In fact, insurance premium charged to current accounts embrace three elements:
1. Factor Costs. 2. Additions to Reserves. 3. Claim Payments.
But in dealing with accidental damage to capital assets two points should be noticed:
1. Only claim payments for the destruction of real assets are included in capital consumption as measuring the loss from accidental damage. Other types of claim payments are regarded as transfers. 2. Claim payments for the accidental damage to stock are not included in capital consumption on the grounds that net change in stocks is adjusted for these losses before inclusion in capital formation.
The accidental damage to fixed capital may be measured by an alternative method. That is by taking the difference between premiums received by insurance companies and their operating expenses including, in the case of stock companies, dividends to stockholders. The result should equal the sum of claims paid plus net addition (if any) to resources made during the accounting period. However, some enterprises -especially those with widely scattered properties -do not insure their buildings and equipment but instead maintain some sort of reserves by periodic charges to income, against which they charge the losses caused by accidental damage to their fixed assets. The addition to such reserves is regarded as profit, while the loss charged against these reserves is then deducted from the profits in the period it occurs.
Determination of the life of assets. To end our discussion on capital consumption one important point should be given some consideration. That is how the life span of an asset is determined. The lifetime of a given durable good is usually of two types: The way in which the asset is used has some effects on the determination of its life span since the maximum life of a durable good cannot always be defined in calendar time independent of the way in which it is used. For some durable goods, such as telephone lines, the maximum lifetime is independent of the time pattern of use; while for others, such as electronic and electrical appliances, the maximum lifetime is a function of the pattern of use. In this case the best we can do is to treat the pattern of use as an integral part of the definition of the good; a good having several possible patterns of use is in fact several goods. However, apart from the difficulties of measuring depreciation or replacement requirement which have 
C. The annuity method Let a be a fixed annuity put aside at the end of each of the n years. If the discount rate is r, the annuity needed to build a sum equivalent at the end of year n to the amount A (1 +r)" obtained by investing an amount A for n years at the compound rate r, is:
/a= _A.r -l r( )
If we withdraw at the end of each year the annuity a, the whole value of the asset and its interest earnings would be consumed by the end of year n. Hence we have to withdraw the annuity less interest earnings of the depreciated value of the asset during that year: Le premier groupe considere l'amortissement comme etant la dotation comptable effective retranchee du ben6fice par les entreprises publiques et privees, pour tenir compte de la depreciation et de l'obsolescence des immobilisations, et egalement des charges financieres pour l'assurance contre les dommages accidentels.
Pour le deuxieme groupe, c'est-a-dire comptables nationaux, qui considerent le probleme d'un point de vue economique, l'amortissement represente la diminution de la valeur, en prix courants, des immobilisations materielles. Autrement dit, il est le cout actuel de remplacement de la perte en richesse economique due A l'usure-obsolescence des actifs materiels. Les diff6rentes methodes de determination de l'amortissement selon le concept adopte par les comptables commerciaux sont discutees. Chaque methode conduit a une ventilation diff6rente des charges totales dans le temps, ainsi qu'a des valeurs diff6rentes de ces charges.
En ce qui conceme le concept adopte par les comptables nationaux, on constate malheureusement que celui-ci n'est pas suffisamment elabore pour permettre une formulation unique, du calcul de l'amortissement.
Le but de cette etude est de discuter quelques problemes pratiques inh6rents a la determination de l'amortissement, en vue de combler les diverses lacunes qui existent, et d'indiquer des solutions qui soient conformes aux besoins des comptables nationaux.
L'etude est divis6e en deux parties: la premiere traite de la depreciation, de ses differents aspects, et des effets des changements de prix sur son calcul.
La deuxieme partie discute les problemes d'obsolescence, de versement des charges d'assurance, et des effets de la longuer de vie des actifs sur la determination de l'investissement brut et net.
